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(54) RESISTANCE SPOT WELDER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the response 
speed and to attain highly accurate pressing force 
control by giving the necessary pressing force by the 
elasticity of secondary arm itself or a servo mechanism 
or a spring between the pressing mechanism and the 
secondary arm. 

SOLUTION: In a resistance spot welder, the positioning 
is controlled by a servo motor 10 and deflecting quantity 
of the second arms 11.12 being elastic bodies is 
controlled by this motor to adjust the pressing force. In 
the secondary arms, a function as a secondary 
conductor for supplying welding current to a material to 
be welded and a function as the elastic body for giving a 
prescribed pressure to the material to be welded are 

integrally provided. By this constitution, since the pressing force is adjusted by physical 
coefficient of elasticity at the tip part side of the second arms having further small mass, the 
response speed is improved and the high accurate pressing force control is attained because 
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the pressing force adjustment is executed by easily controlable positioning control. 
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* NOTICES * 

JPO and NCIPI are not responsible £or any 
damages caused by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the resistance-spot-welding machine which energizes to 
a weldment-ed through the secondary arm which can be positioned to arbitration with servo mechanism 
or a mechanical stopper. 
[0002] 

[Description of the Prior Art] It is the servo motor to which drawing 5 is the resistance-spot-welding 
machine equipped with the conventional pressurization device, it is the example of the welder which 
performs welding-pressure adjustment by the torque control of a servo motor, and 1 performs welding- 
pressure adjustment by electrode migration and the torque control. 2 is a ball screw which changes 
rotation into rectilinear motion, 3 and 4 are the arm holders supported by the ball screw and the body. 5 
and 6 are secondary arms with few [ rigidity is large and ] deflections. 7 and 8 are electrodes which 
energize while pinching a weldment-ed and giving welding pressure to a weld zone. 9 shows the body of 
a spot welder. 

[0003] Drawing 9 is the example of the conventional resistance-spot-welding gun, and 21 is a rigid arm 
which bears predetermined welding pressure. 22 is the baffle guide of a pressurization cylinder rod. 23 is 
a cylinder for pressurization. 24 is a cylinder rod. 25 and 26 are the electrode tips which energize while 
pinching a weldment-ed and giving welding pressure to a weldment-ed. 

[0004] This kind of conventional resistance welding machine pressurized by generally having driven the 
secondary arm and the electrode with actuators, such as air, oil pressure, and an electric motor, and after 
pressurization had become the configuration of having adjusted the pressure of the same actuator and 
obtaining predetermined welding pressure. 

[0005] In this case, although a secondary arm generally consists of electric conductors, such as a copper 

alloy thru/or aluminum, and there is constraint of weight, a size, etc., it has been supposed that it is so 

good that electric resistance is low as much as possible and reinforcement is large. 

[0006] For example, when adjusting the air pressure given to a pressurization cylinder when air's 

performs welding-pressure control, or an electric servo was used, the torque control was adjusting 

welding pressure. 

[0007] 

[Problem(s) to be Solved by the Invention] however, in controlling direct welding pressure by the 
actuator in this way It is influential and a weldment-ed carries out softening deformation in early stages 
of energization, the compression effectiveness of air, the delay of a servo response, etc. - moreover, 
friction inside a pressurization device - prying - etc. - it sinking or by the thermal expansion of a weld 
zone in the middle of energization Even if the welding pressure at the tip of the electrode tip changed 
with disturbance - an electrode can extend compulsorily - sufficient welding-pressure speed of 
response was not obtained to these. 

[0008] Moreover, inserting a spring into a pressurization device for the purpose of an improvement of 
the responsibility of welding pressure in the pressurizer which used the air cylinder from the former may 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the resistance-spot-welding machine which energizes to 
a weldment-ed through the secondary arm which can be positioned to arbitration with servo mechanism 
or a mechanical stopper. 
[0002] 

[Description of the Prior Art] It is the servo motor to which drawing 5 is the resistance-spot-welding 
machine equipped with the conventional pressurization device, it is the example of the welder which 
performs welding-pressure adjustment by the torque control of a servo motor, and 1 performs welding- 
pressure adjustment by electrode migration and the torque control. 2 is a ball screw which changes 
rotation into rectilinear motion. 3 and 4 are the arm holders supported by the ball screw and the body. 5 
and 6 are secondary arms with few [ rigidity is large and ] deflections. 7 and 8 are electrodes which 
energize while pinching a weldment-ed and giving welding pressure to a weld zone. 9 shows the body of 
a spot welder. 

[0003] Drawing 9 is the example of the conventional resistance-spot-welding gun, and 21 is a rigid arm 
which bears predetermined welding pressure. 22 is the baffle guide of a pressurization cylinder rod. 23 is 
a cylinder for pressurization. 24 is a cylinder rod. 25 and 26 are the electrode tips which energize while 
pinching a weldment-ed and giving welding pressure to a weldment-ed. 

[0004] This kind of conventional resistance welding machine pressurized by generally having driven the 
secondary arm and the electrode with actuators, such as air, oil pressure, and an electric motor, and after 
pressurization had become the configuration of having adjusted the pressure of the same actuator and 
obtaining predetermined welding pressure. 

[0005] In this case, although a secondary arm generally consists of electric conductors, such as a copper 

alloy thru/or aluminum, and there is constraint of weight, a size, etc., it has been supposed that it is so 

good that electric resistance is low as much as possible and reinforcement is large. 

[0006] For example, when adjusting the air pressure given to a pressurization cylinder when air's 

performs welding-pressure control, or an electric servo was used, the torque control was adjusting 

welding pressure. 

[0007] 

[Problem(s) to be Solved by the Invention] however, in controlling direct welding pressure by the 
actuator in this way It is influential and a weldment-ed carries out softening deformation in early stages 
of energization, the compression effectiveness of air, the delay of a servo response, etc. — moreover, 
friction inside a pressurization device - prying - etc. - it sinking or by the thermal expansion of a weld 
zone in the middle of energization Even if the welding pressure at the tip of the electrode tip changed 
with disturbance ~ an electrode can extend compulsorily — sufficient welding-pressure speed of 
response was not obtained to these. 

[0008] Moreover, inserting a spring into a pressurization device for the purpose of an improvement of 
the responsibility of welding pressure in the pressurizer which used the air cylinder from the former may 
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have been performed. However, they cannot perform welding-pressure control of arbitration now 

combining the point-to-point control of arbitration, and the welding-pressure control itself was too 
performed by actuators, such as an air cylinder. Therefore, with the fixed spring constant, it does not 
pass over the spring to improve the electrode flattery to disturbance auxiliary, but it can always perform 
now welding-pressure control of desired arbitration. 

[0009] On the other hand, although the secondary arm of a spot welding gun generally consists of 
electric conductors, such as a copper alloy thru/or aluminum, since it also has the duty which supplies 
the welding current to a weldment and which responds to and supports the second ejection force of a 
pressurization cylinder to the function and coincidence as a conductor, the welding pressure must be 
borne and sufficient rigidity which does not bend easily must be given, for this reason, ingredients, such 
as a still more expensive copper alloy in requiring the thing of bigger load capacity of the robot which 
neither enlargement nor the increment in weight is avoided, but holds a gun, or the burden of the 
operator who operates a gun increasing, are disadvantageous also in [ and / in the need ] cost — etc. - 
there was a problem. 

[0010] This invention was made in order to solve the described problem, and it offers the resistance- 
spot-welding machine which realized the improvement of a welding-pressure response characteristic by 
giving predetermined welding pressure to a weldment-ed with the elasticity of the spring installed 
between the elasticity of the secondary arm itself, servo mechanism or the pressurization device, and the 
secondary arm. 

[001 1] Moreover, another invention offers the resistance-spot-welding gun which realized small 
lightweight-ization of the secondary arm of a gun by fixing the ejection cost of a pressurization cylinder 
or a servo pressurization unit to the location of arbitration with a stopper or the point-to-point-control 
equipment by the servo, and giving predetermined welding pressure to a weldment-ed with the elasticity 
of the secondary arm itself by which only the desired amount was pushed and bent by adjustment of this 
location. The technical means provided concretely are hung up over a degree. 
[0012] 

[Means for Solving the Problem] Invention of claim 1 was characterized by making it unify and serve as 
the function as a conductor, and the second function as an elastic body to give the predetermined 
welding pressure with which a secondary arm and an electrode are supplied to the servo mechanism 
which can be positioned to arbitration, and its secondary arm, and it supplies the welding current to a 
weldment-ed by air, oil pressure, or the electric servo in a resistance-spot-welding machine to a 
weldment-ed. In order for the physical elastic modulus by the side of a tip to perform welding-pressure 
adjustment from a secondary arm with more small mass, while being able to aim at the large 
improvement in a speed of response compared with the conventional method which performs delicate 
welding-pressure control to the whole pressurization device with big mass by this, in order that nearby 
control may perform welding-pressure adjustment by easy point-to-point control to fluctuation by the 
disturbance of welding pressure, highly precise welding-pressure control is attained. 
[0013] Invention of claim 2 replaced with the servo mechanism which can be positioned to arbitration in 
the above-mentioned resistance-spot-welding machine, and it was characterized by using the 
pressurization device of pushing out which does not perform point-to-point control, and the movable 
mechanical stopper which a secondary arm is dashed and suspends. Also in the pressurization device of 
pushing out which does not use the point-to-point control by the servo by this, the operation 
effectiveness equivalent to preceding clause claim 1 is acquired. 

[0014] Invention of claim 3 replaced the secondary arm of a resistance-spot-welding machine with the 
elastic body, and constituted it from a high rigidity ingredient, and it was characterized by installing a 
spring between the servo mechanism section and a secondary arm. Also in the pressurization device 
which does not use an elastic body for a secondary arm by this, the operation effectiveness equivalent to 
preceding clause claim 1 is acquired. 

[0015] Invention of claim 4 replaced the secondary arm of a resistance-spot- welding machine with the 
elastic body, and constituted it from a high rigidity ingredient, and it was characterized by installing a 
spring between the pressurization device section and a secondary arm. Also in the pressurization device 
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which does not use the point-to-point control by the servo by this and which its way is forced, and is a 
formula and does not use an elastic body for a secondary arm, the operation effectiveness equivalent to 
preceding clause claim 2 is acquired. 

[0016] Invention of claim 5 supervised the armature current of the servo motor of a resistance-spot- 
welding machine, boiled it every moment, and detected the torque value, and it detected that the 
electrode contacted the weldment-ed because detection torque value became larger than a predetermined 
value, and it was characterized by pushing in and positioning only the distance beforehand set up from 
the location. Fluctuation of the amount of deflections of the spring installed between the elastic body 
secondary arm, or the pressurization device section and a secondary arm of pushing, i.e., the amount, is 
amended also to the electrode tip worn out while this repeated the welding RBI, and the operation 
effectiveness equivalent to preceding clause claims 1 and 3 is acquired. 

[0017] It was characterized by for invention of claim 6 replacing that the electrode of a resistance-spot- 
welding machine contacted the weldment-ed with torque detection of a servo motor, and detecting with 
a touch sensor. Even if it replaces with a means by which this detects the torque value of a servo motor 
and uses a touch sensor, the operation effectiveness equivalent to preceding clause claim 5 is acquired. 
[0018] Thus, according to the main configurations of this invention, a pressurization device side can be 
fixed by point to point control during pressurization with thought contrary to the former, required 
welding pressure can be made the configuration of giving with the spring installed between the elasticity 
of the secondary arm itself, servo mechanism or the pressurization device, and the secondary arm, and 
an improvement of a fast speed of response can be aimed at to fluctuation by the disturbance of welding 
pressure. 

[0019] secondary [ which invention of claim 7 is equipped with the point-to-point control equipment by 
the stopper or servo which fixes the ejection cost of the pressurization cylinder of an electrode to the 
location of arbitration in a resistance-spot-welding gun, and supplies the welding current to the 
secondary arm of said welding gun at a weldment-ed ] - as a conductor Small lightweight-ization of a 
secondary arm is achieved by making it unify and serve as ****** and the fimction as an elastic body to 
give predetermined welding pressure to a weldment-ed. 

[0020] That is, it is made to stop with the point-to-point-control equipment by the stopper or the servo 
installed [ force / of a pressurization cylinder or a servo pressurization unit / ejection ] in the location 
which only the specified quantity pushed and bends in the secondary arm during pressurization, and it 
fixes in the location, and welding pressure required for welding is made the configuration of giving with 
the elasticity of the secondary arm itself pushed and bent, and achieves small lightweight-ization with a 
large secondary arm. 
[0021] 

[Embodiment of the Invention] The 1 st example of this invention is explained based on a drawing 
below. Drawing 1 is an example of a welder based on this invention which is made to perform point-to- 
point control to a servo motor, controls the amount of deflections of the secondary arm which is an 
elastic body now, and adjusts welding pressure. The servo motor which performs point to point control 
so that 10 may bend a secondary arm and predetermined welding pressure may be obtained, and 1 1 and 
12 are elastic body secondary arms. The same sign is hereafter attached to the component part which is 
common to the conventional equipment of drawing 5 , and detail explanation is omitted. 
[0022] Next, it carries out by drawing 2's using an air cylinder and position control moving a mechanical 
stopper, and they are the example of drawing 1 , and other examples which acquired equivalent 
effectiveness. That is, an air cylinder 13 and the mechanical stopper 14 perform point-to-point control, 
the amount of deflections of the secondary arm 1 1 which is an elastic body now is controlled by the 
pressurization device which used the mechanical stopper 14 based on this invention of drawing 2 , and 
welding pressure is adjusted. In the example of this welder, a cylinder 13 bends the holder 3 of a 
secondary arm until it runs against the mechanical stopper 14, and it obtains predetermined welding 
pressure. As for the mechanical stopper 14, repositioning is constituted by arbitration possible. 
[0023] In welding-pressure adjustment according [ drawing 3 ] to the mechanical stopper 14 of drawing 
2 , welding pressure shows a zero state. In the example which used the mechanical stopper 14 of 
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drawing 3 , after the up-and-down electrodes 7 and 8 have contacted, the upper secondary arm 1 1 does 
not reach the mechanical stopper 14 yet, but welding pressure shows the zero state. In this condition, the 
holder 3 of a secondary arm has still left clearance only for the part of the welding-pressure set point 
with the mechanical stopper 14. 

[0024] Drawing 4 shows the condition that predetermined welding pressure was given in the welding- 
pressure adjustment by the mechanical stopper 14 of drawing 2 . The upper secondary arm 1 1 is bent 
fi-om the condition of drawing 3 , it is dashed by the mechanical stopper 14, and the condition that 
predetermined welding pressure was given is shown. In addition, although omitted in drawing 3 and 
drawing 4 , it cannot be overemphasized that a weldment-ed is put among the vertical electrodes 7 and 8 
in actual welding operation. 

[0025] Although a thing with equivalent rigidity is used for the up-and-down secondary arms 1 1 and 12 
and both are furthermore made to be bent equally by drawing 4 , the lower secondary arm 12 is enough 
made [ rigid ] large, for example, and you may make it give welding pressure only with the elasticity of 
the upper secondary arm 1 1 . Moreover, sufficient rigidity may be given, between the secondary arm 1 1 , 
the pressurization cylinder rod 1 5 ( drawing 2 ) or the secondary arm 1 1 , and a ball screw 2 ( drawing 
1 ), both secondary arms 1 1 and 12 may insert a spring, and may unify, and you may make it the 
structure of giving welding pressure with the elasticity of this spring. 

[0026] Thus, the resistance welding machine of this invention is made to perform not welding-pressure 
control like before but point-to-point control, make it air — make it oil pressure — an electric motor — an 
imitation ~ generally rather than welding-pressure control, as for control, the point-to-point control 
becomes easy. 

[0027] For example, although it carries out by adjusting the air pressure given to a pressurization 
cylinder when air performs welding-pressure control by the conventional method, in the case of the 
point-to-point control of this invention, air pressure is always fixed at max, and the distance which the 
secondary arm of an elastic body is sagged and is further pushed in from there can adjust adjustment of 
welding pressure on the basis of the location where an electrode hits a weldment-ed. If the welding 
pressure given to a weldment-ed at this time has a secondary arm in the elasticity limit which does not 
cause plastic deformation, it is proportional to that amount of deflections. In addition, the operation is 
also completely the same as when a secondary arm is replaced with an elastic body, it constitutes from a 
high rigidity ingredient and a spring is installed between the pressurization device section and a 
secondary arm. 

[0028] That is, welding pressure is set up with the above-mentioned amount of pushing, and the elastic 

modulus of a secondary arm, and the maximum welding pressure is determined by the plastic 
deformation limitation of air pressure and a secondary arm. Welding pressure can be suitably changed 
with the distance of pushing which the secondary arm itself is exchanged, or a secondary arm is sagged, 
and is pushed in fiirther, i.e., the amount. 

[0029] Since a secondary arm generally is not exchanged frequently, it designs so that the elasticity limit 
may cover the range of required welding pressure at the time of specification decision, and welding 
pressure is pushed in and modification of an amount adjusts it. In order to change the amount of 
pushing, servo control may perform automatic positioning and repositioning of the mechanical stopper 
by which a secondary arm is attached and is applied may perform. Hand control, automatic, and which 
method may perform justification of a mechanical stopper. 

[0030] While being able to aim at the large improvement in a speed of response compared with the 
conventional method which performs delicate welding-pressure control for the whole pressurization 
device with big mass according to air, or the pressure regulation and the servo mechanism of oil pressure 
in order for the physical elastic modulus by the side of a tip to perform welding-pressure adjustment 
from a secondary arm with more small mass if it does in this way, in order for point-to-point control 
with more easy control to perform welding-pressure adjustment, highly precise welding-pressure control 
is attained. 

[0031] In addition, while the electrode tip repeats a welding RBI, it is gradually worn out, but in order to 
amend fluctuation of said amount of pushing by this, there are the following two approaches. 
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[0032] The 1st is the approach perform empty pressurization which is based on the sensor sometimes 
installed outside if needed in the condition of not performing welding, or does not sandwich a 
weldment-ed, detect a migration stroke, compute the amount of wear for this as compared with the 
dimension of the electrode tip of criteria, and only the part of the amount of wear amends the positioning 
point of a secondary arm at the time of subsequent welding operation. 

[0033] The 2nd is the distance which does not perform point-to-point control by any means in a 
location, but detects the location where the electrode contacted the weldment-ed in the process in which 
the electrode is driven, and pushes and bends a secondary arm from there, i.e., the approach of adopting 
the amount of pushing as the welding-pressure set point inputted beforehand, as an approach of 
detecting contact of an electrode and a weldment-ed, the armature current of a servo motor was 
supervised, it was alike every moment, the torque value was detected, and it detected that the electrode 
contacted the weldment-ed because detection torque value became larger than a predetermined value, or 
installed outside — an electric or mechanical contact sensor performs. 

[0034] Drawin g 6 is the example of the resistance-spot- welding gun which used the stopper which fixes 
the ejection cost of an elastic arm and a pressurization cylinder based on this invention to the location of 
arbitration. The same sign is indicated to the same component part as the conventional welding gun. 22 
is the baffle guide of a pressurization cylinder rod. 23 is a cylinder for pressurization. 24 is a cylinder 
rod. 25 and 26 are the electrode tips which energize while pinching a weldment-ed and giving welding 
pressure to a weldment. 27 is a stopper which fixes the ejection cost of a pressurization cylinder to the 
location of arbitration. 28 is the thin-shape-ized elastic arm. 

[0035] In addition, although the stopper is installed on the baffle shaft of a pressurization cylinder rod, 
and the same axle in this example, the ejection cost of the pressurization cylinder which is the purpose is 
controllable, and as long as it is the location which does not become an obstacle on welding operation, 
you may install anywhere. 

[0036] Drawing 7 is in the condition which let out the ejection cost of the pressurization cylinder of the 
gun of drawing 6 until the electrode contacted the weldment-ed. There is still distance between stoppers. 

[0037] Drawing 8 is in the condition which pushed and bent the elastic arm and gave predetermined 
welding pressure to the weldment until it runs against a stopper fiirther fi-om the condition of drawing 7 . 

[0038] In order to realize this invention, a pressurization device is made to perform not welding-pressure 
control like before but positioning. For example, although it carries out by the air pressure or servo 
control given to a pressurization cylinder adjusting torque when the conventional method performs 
welding-pressure control, in the case of the positioning method by this invention, air pressure is always 
fixed at max, and the distance which a secondary arm is sagged and is further pushed in fi-om there can 
adjust adjustment of welding pressure on the basis of the location where an electrode hits a weldment- 
ed. If the welding pressure given to a weldment-ed at this time has a secondary arm in the elasticity limit 
which does not cause plastic deformation, it is proportional to that amount of deflections, 
[0039] That is, welding pressure is set up with the above-mentioned amount of pushing, and the elastic 
modulus of the secondary arm itself, and the maximum welding pressure is determined by the plastic 
deformation limitation of air pressure or the maximum torque, and a secondary arm. Welding pressure 
can be suitably changed with the distance of pushing which a secondary arm is sagged and is pushed in 
further, i.e., the amount, after an electrode contacts a weldment-ed. A secondary arm is designed so that 
the range of the welding pressure which needs the elasticity limit may be covered at the time of 
specification decision, welding pressure is pushed in and modification of an amount adjusts it. 
Repositioning of the stopper by which a secondary arm is dashed for changing the amount of pushing 
performs. Hand control, automatic, and which method may perform justification of a stopper. When 
based on servo control, the positioning point is changed by the program and performed. 
[0040] If it does in this way, since there should be only a size which can obtain welding pressure 
required of the secondary arm by this invention compared with the conventional gun arm on condition 
of not making it bend, thin-shape-izing, a miniaturization, and lightweight-ization of a gun arm are 
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attained sharply. Since the ejection cost of a pressurization cylinder or a servo pressurization unit is 
regulated by the point-to-point control by the stopper or the servo, push and bend a secondary arm too 
much, and it is bent, or it does not fold it. Moreover, compared with the conventional method which 
performs delicate welding-pressure control by torque adjustment according the whole pressurization 
device with big mass to the pressure or servo control of air, in order for the physical elastic modulus by 
the side of a tip to perform welding-pressure control from a secondary arm with more small mass, the 
effectiveness that a pressurization speed of response improves may also be united. Air pressure or a 
torque adjustment device is still more unnecessary, and since the ingredient of a secondary arm is also 
reducible, it is advantageous also in cost. 

[0041] In addition, while repeating a welding RBI, it wears out gradually, and the amount of pushing of 
a secondary arm changes with these, as a result the electrode tip has the technical problem that 
predetermined welding pressure is no longer obtained. For example, what is necessary is for there to be 
no abrasion loss, and just to exchange it for the new electrode tip periodically but [ so ], before wear 
advances if it is a gun with a low activity ratio which is included in a multi-welder. When an activity 
ratio is high like a robot gun and abrasion loss cannot be disregarded, by the sensor which counted the 
count of welding, and computed the amount of wear of the electrode tip from the experience value, or 
was installed outside, the amount of wear of the electrode tip is detected, only the part adjusts and 
pushes in a stopper location with hand control thru/or automatic, and an amount is kept constant. If the 
positioning point is changed by the program when based on servo control, the equivalent operation 
effectiveness will be acquired. 
[0042] 

[Effect of the Invention] As explained above, according to the resistance-spot-welding machine of this 
invention, during pressurization a pressurization device side by point-to-point control By having fixed, 
and having constituted so that required welding pressure might be given with the spring installed 
between the elasticity of the secondary arm itself, servo mechanism or the pressurization device, and the 
secondary arm Compared with the conventional method which performs delicate welding-pressure 
control for the whole pressurization device with big mass according to air, or the pressure regulation and 
the servo mechanism of oil pressure, in order for the physical elastic modulus by the side of a tip to 
perform welding-pressure adjustment from a secondary arm with more small mass While being able to 
aim at the large improvement in a speed of response, in order that nearby control may perform welding- 
pressure adjustment by easy point-to-point control to fluctuation by the disturbance of welding pressure, 
highly precise welding-pressure control is attained. 

[0043] The stopper which was installed in the location which only the specified quantity pushes a 
secondary arm and bends the cylinder for pressurization in under pressurization, or the ejection force of 
a servo pressurization unit with thought contrary to the conventional resistance-spot-welding gun 
according to the resistance-spot-welding gun of this invention Or it is made to stop with the point-to- 
point control equipment by the servo, and fixes in the location, and welding pressure required for 
welding can be made the configuration of giving with the elasticity of the secondary arm itself pushed 
and bent, and can achieve thin-shape-izing with a large secondary arm, a miniaturization, and 
lightweight-ization. 

[Translation done.] 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The resistance-spot-welding machine characterized by constituting the servo mechanism 
which can be positioned to arbitration for a secondary arm and an electrode, and making a weldment-ed 
unify and serve as the function as a conductor, and the second function as an elastic body to give the 
predetermined welding pressure which supplies the welding current to a weldment-ed, on said secondary 
arm by air, oil pressure, or the electric servo in a resistance-spot-welding machine. 
[Claim 2] The pressurization device of pushing out which replaces with the servo mechanism which can 
be positioned to arbitration in a resistance-spot- welding machine according to claim 1, and does not 
perform point-to-point control, and the resistance-spot-welding machine characterized by using the 
movable mechanical stopper which a secondary arm is dashed and suspends. 
[Claim 3] The resistance-spot-welding machine characterized by replacing a secondary arm with an 
elastic body, constituting from a high rigidity ingredient in a resistance-spot-welding machine according 
to claim 1, and installing a spring between the servo mechanism section and a secondary arm. 
[Claim 4] The resistance-spot-welding machine characterized by replacing a secondary arm with an 
elastic body, constituting from a high rigidity ingredient in a resistance-spot-welding machine according 
to claim 2, and installing a spring between the pressurization device section and a secondary arm. 
[Claim 5] The resistance-spot-welding machine characterized by pushing in and positioning only the 
distance which supervised the armature current of a servo motor to claims 1 and 3, resembled them 
every moment in the resistance-spot-welding machine of a publication, detected the torque value, 
detected that the electrode contacted the weldment-ed because the detected torque value became larger 
than a predetermined value, and was beforehand set up from the location. 

[Claim 6] The resistance-spot-welding machine characterized by replacing that the electrode contacted 
the weldment-ed with torque detection of a servo motor in a resistance-spot-welding machine according 
to claim 5, and detecting with a touch sensor. 

[Claim 7] The resistance-spot-welding gun which achieves small lightweight-ization of a secondary arm 
by having point-to-point control equipment by the stopper or servo which fixes the ejection cost of the 
pressurization cylinder of an electrode to the location of arbitration in a resistance-spot- welding gun, and 
making the secondary arm of said welding gun unify and serve as the function as a conductor, and the 
second function as an elastic body to give the predetermined welding pressure which supplies the 
welding current to a weldment-ed to a weldment-ed. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the principle explanatory view of the pressurization device using the elastic body 
secondary arm based on the first example of this invention. 

[Drawin g 2] It is the principle explanatory view of the pressurization device which used the mechanical 
stopper based on the example of this invention equipment. 

[Drawing 3] In the welding-pressure adjustment by the mechanical stopper of drawing 2 , welding 
pressure is the schematic diagram showing a zero state. 

[Drawing 4] It is the schematic diagram showing the condition that predetermined welding pressure was 
given in the welding-pressure adjustment by the mechanical stopper of drawing 2 . 
[Drawing 5] It is the schematic diagram showing the case where the torque control of a servo motor 
performs welding-pressure adjustment, by the pressurization device of the conventional electromotive 
resistance-spot-welding machine. 

[Drawing 6] It is the whole resistance-spot-welding gun external view using the elastic body secondary 
arm based on the second example of this invention. 

[Drawing 7] It is in the condition which let out the ejection cost of the pressurization cylinder of a gim in 

the second example of this invention until the electrode contacted the weldment-ed. 

[Drawing 8] It is in the condition which pushed and bent the elastic arm and gave predetermined 

welding pressure to the weldment-ed in the second example of this invention until it ran against the 

stopper. 

[Drawing 9] It is the conventional resistance-spot-welding gun whole external view. 
[Description of Notations] 

I .... Torque control servo motor 
2 .... Bors KURYUU 

3 .... Arm holder 
4 .... Arm holder 
5 .... Secondary arm 
6 .... Secondary arm 
7 .... Electrode 

8 .... Electrode 

9 .... Body 

10 .... Position control servo motor 

II .... Elastic body secondary arm 

12 .... Elastic body secondary arm 

13 .... Air cylinder 

14 .... Mechanical stopper 

22 .... Baffle guide 

23 .... Cylinder 

24 .... Cylinder rod 
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25 .... Electrode tip 
26 .... Electrode tip 
27 .... Stopper 
28 .... Elastic arm 



[Translation done.] 
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